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Table. Chemical composition of silicate and salt melts obtained from the study of inclusions in minerals of the garnet syenite-
porphyry, wt% 
1 2 3 4 5 6 7 8 9 10 11 
Si0 2 56.66 63.06 63.06 66.37 63.78 63.91 0.39 0.64 6.21 0.95 -
Ti0 2 0.78 2.59 2.59 1.43 0.17 0.06 0.02 0.05 0.25 0.00 -
A1203 15.49 15.12 15.12 18.10 18.17 17.90 0.14 0.14 1.87 - -
FeO 3.71 2.62 2.62 1.39 3.20 2.83 0.44 0.44 1.24 0.94 -
MnO 0.08 0.10 0.10 0.06 0.06 0.00 0.03 0.05 0.03 - -
MgO 2.23 0.06 0.06 0.27 0.41 0.67 0.00 0.21 0.32 - -
CaO 6.74 4.34 4.34 2.01 2.81 3.12 31.35 32.95 34.11 30.61 35.0 
BaO 0.04 0.12 0.12 0.00 0.30 0.34 0.09 0.60 0.57 0.60 1.2 
SrO 0.31 0.11 0.11 0.00 0.37 0.17 1.50 1.72 1.48 1.76 9.9 
N a 2 0 2.58 3.21 3.21 4.17 4.19 4.76 5.55 4.70 3.10 5.03 2.7 
K 2 0 9.74 6.23 6.23 6.24 7.33 7.31 3.43 4.25 4.09 7.14 3.9 
P2O5 0.00 0.05 0.05 0.01 0.01 0.04 0.37 0.56 0.52 1.23 -
Ce 2 0 3 0.07 0.21 0.21 0.10 0.14 0.16 0.21 0.20 0.21 0.40 0.02 
La 2 0 3 0.01 0.11 0.11 0.07 0.00 0.06 0.02 0.00 0.06 0.13 0.3 
Z r 0 2 0.11 0.53 0.53 0.85 0.08 0.13 - - - - -
F 1.12 0.59 0.59 0.95 0.02 0.28 1.68 1.88 1.61 1.96 5.5 
Cl 0.18 0.14 0.14 0.04 0.02 0.00 1.02 1.01 1.13 - 0.1 
S 0 3 0.17 0.37 0.37 0.08 0.08 0.05 42.30 40.42 30.65 42.62 33.1 
c o 2 - - - - - - - - - - 2.1 
H 2 0 - - - - - - - - - - 6.0 
Total 99.92 99.32 99.32 100.13 101.09 101.76 88.54 89.83 87.45 93.37 100.00 
Note: FeO is total iron. Homogenized glasses of melt inclusions in (1) - (2) and (10) clinopyroxene, (3) - (4) sphene, (5) - (6) 
alkali feldspar, (7)-(9) garnet of the garnet syenite-porphyry. (10) calculated chemical composition of salt melt in fluorite from 
the celestite-fluorite rock of the Mushugai-Khuduk complex. 
single diopside grain. The compositions of salt melt inclusions show high concentrations of CaO (32-38 wt %), S 0 3 (37-40 wt 
%), N a 2 0 + K 2 0 (up to 8 wt %), CI (up to 1.2 wt %), and F (up to 3.8 wt %), i.e. they are dominated by Ca and alkali sulfates. 
Chemically similar sulfate melts were found previously in fluorite from the celestite-fluorite ore of the Mushugai-Khuduk 
complex (Andreeva et al., 1998). 
The investigation of melt inclusions in minerals of the garnet syenite porphyry demonstrated that this rock crystallized from 
a silicate melt compositionally similar to peralkaline syenites and a sulfate melt. The occurrence of syngenetic silicate and salt 
melt inclusions with identical homogenization temperatures (1080°C) in diopside grains suggests that this rock was formed 
under conditions of silicate—sulfate liquid immiscibility. The occurrence of unusual (for an igneous rock) minerals as daughter 
phases in melt inclusions and as crystalline inclusions in phenocrysts testifies for their crystallization from a magmatic liquid. 
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